In order to find the real distribution of energy loss and weak links in electricity production, based on the second law of thermodynamics and "fuel" and "product" concept, a 300MW thermal power plant is taken for example, irreversible loss distribution is obtained through detailed exergy analysis. Then, the comparison of the performance of major equipments of plant under rated condition, 75%, 50% and 30% loads by sliding pressure regulation shows that load decrease makes the consumption of production uneconomically.
1.Introduction
Currently the main economic evaluation methods of the thermal power plants are: energy equilibrium method based on the first law of thermodynamics, exergy analysis method based on the second law of thermodynamics, and the new cross-disciplinary thermoeconomic method. Energy equilibrium method, due to its inherent defect (only Energy conservation involved, but qualitative aspect [1] ), has been abandoned gradually in many fields. Among the methods based on second law of thermodynamics, exergy analysis method is most widely used. This paper quotes from "fuel" and "product" concept of thermodynamic suggested by Spanish scholar A.Valero to analyze a 300MW power plant for evaluating its equipments function.
2.Computing Method of Exergy
The exergy analysis of power plant is mostly involved with the enthalpy exergy whose exergy calculation formula ). T represents enthalpy, entropy of working substance under environment condition and thermodynamics temperature of environment respectively.
3."Fuel" and "Product" Concept
In energy transfer and conversion processes of a thermal system or equipments, the ratio between the exergy used or gained and payment or consumptive exergy is defined as the exergy efficiency of the system or equipments [2] . In order to express every equipment's production purpose, many scholars use "fuel-product" concept to define equipments function [3, 4] . Quantified the production purpose of a equipment or a component is "product" (P), and consumptive exergy for the "product" is called "fuel" (F).Then, the exergy balance equation can be written as follows:
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where I is the exergy loss of the irreversible process. Unit exergy consumption expression is
where K is greater than 1 in real process and the higher degree of irreversibility, the larger the value of K which equal to 1 only in the reversible process. Unit exergy consumption stands for exergy efficiency, because its reciprocal is exergy efficiency.
Exergy efficiency is the exergy utilization ratio but it can not reflect the situation of exergy loss distribution. In order to find the proportion of the exergy loss and position and degree of performance 
4.1.Introduction of the power plant
The unit is sub-critical, reheat, single-axis, dual-cylinder, dual-exhaust, condensable gas turbine, and type is N300-16.7/537/537-1. There are 8 non-adjusting extractions supplying 3 high-pressure feed water heaters, 1 deaerator and 4 low-pressure feed water heaters.
4.2.Physical structure
Shown in Figure 1 , for detailed analysis of the turbine operating characteristics, turbine is divided into components composed by turbine stage-groups according to the location of the turbine extraction points. Then, gland seal system merges with its corresponding stage-groups. The reheater is separated from the boiler into an individual component RH, and rest parts including furnace, water wall, drum and superheater, etc. form an individual component B-SH [7] . 
4.3."Fuel" and "Product" definition of components of the power plant
According to Figure 1 , the fuel and the product of the main equipments in the thermal power plant is defined as follows Boiler
where 1 E is the turbine inlet steam exergy, 28 E is the feed water inlet exergy of the boiler, 6 E and 5 E are hot and cold reheated steam exergy respectively. Note that number subscripts indicate the numbered locations in Fig. 1 
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It is clear that the shaft work fed into generator is fuel and generated output is product.
Note that in this paper, " F " just is for the exergy consumed by installations without regard that "negentropy" also is a part of fuel. It is generally acknowledged that negentropy is the product of condenser which is consumed by other equipments as their fuels. This part consumption is not involved in this paper, and has no any effect on the results of exergy analysis.
5.Calculation and Analysis of Exergy of the Power Plant
According to the design parameter of the thermal system and the physical structure shown in Fig. 1 , computer languages are used for programming computational procedure. Then, the computed results are incorporated into the Table . TABLE I. From the detailed calculations, we can see that the largest consumption of the plant is the boiler whose irreversible loss account for more than 80%. This is mainly decided by the boiler thermodynamic processes including combustion, heat exchanging and heat dissipation process. During the processes, plenty of exergy convert into anergy .In turbine and its system, the largest part exergy loss happen in the condenser, because the energy of the exhaust steam is low grade. The exergy loss here does not share the entire system exergy loss very much. When the load is reduced by sliding pressure regulation the performance of the plant is shown in table and Fig. 3 . Exergy efficiency of the whole plant is 41.23% that is almost as plant thermal efficiency according the plant rated data. However their essences are different. Traditional method, according to the table , considers that the boiler thermal efficiency is near-perfect 92% and a lot of heat lost in the condenser. The traditional method realizes the balance of energy and loses the sight of the quality of energy that may mislead performance optimization staff. Figure 3 . Exergy efficiency of boiler, turbine proper, regenerative system and the whole plant under different load.
CALCULATION AND EXERGY ANALYSIS UNDER DESIGN CONDITION
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6.Conclusion
Exergy loss distribution of the whole plant is obtained through the exergy analysis of the plant design data. Boiler is the largest consumption of the whole plant. From the analysis, we can read that where the vulnerable spots are in power production process clearly. In actual thermal power plant operation, abnormal exergy parameters of the corresponding equipments can be detected and used for the fault location. So the exergy efficiency and loss analysis of the power plant are helpful to malfunctions identification and diagnosis of power plant.
